A case of Kaposi' s sarcoma involving the small bowel two years after receiving a re nal transplant is described. Immunosuppression had been achieved using cyclosporine A and prednisolone. Lesions extended from the duodenum to the ileum; radiologically, they were demonstrated on small bowel follow-through study and computed tomography as multip!e small nodu!ar intra!umina! masses with or without central umbilication, and endoscopically, were seen as intramural mucosal elevations with a central crater-like ulceration.
-469 failure . Immunosuppression with cyclosporine A (main tenance dose: 200 mg dail y) and prednisolone (30mg daily) was commenced; despite intermittent elevation of blood urea nitrogen and creatinine to levels of up to 27 .5mg/dL and 2, lmg /dL respectively, her condition remained stable, but her hemoglobin value subsequently fell to 5.9 g /dL. To determine the cause of this anemia, gastrofiberscopy was performed, and multiple small round to oval-shaped mucosal elevations with central ulcerations were seen in the duodenum and jejunum (Fig, 1) . No definite mass was noted in the stomach. A biopsy specimen ofthe duodenum revealed Kaposi's sarcoma. A small bowel follow-through study showed mu!tiple, small intraluminal nodular masses, predominantly involving the jejunum and responsible for distorting the mucosal pattern; they produced contour defects as well as intraluminallucencies (Fig , 2) , The nodules ranged in size up to 2cm, Abdominal computed tomography (CT) depicted multiple small nodular masses projecting into the lumen of bowel loops, including the duodenum, jejunum, and ileum ( Fig. 3) , At the time of diagnosis of Kaposi's sarcoma, there were no visible cutaneous and orallesions; serologic tests for human immunodeficiency virus and cytomegalovirus were negative , Discussion Kaposi' s sarcoma was initially described in 1872 as a pigmented sarcoma of the skin with a tendency to in- Kaposi' s sarcoma accounts for only 0.02 % to 0.07 % of all malignancies in general populations (3). Now adays, however, the epidemiology of the disease has changed significantly because of its strong association with AIDS. Patients with AIDS and AIDS-related disorders are predisposed to its development. Another predisposing factor for the occurrence of Kaposi' s sarcoma is an organ transplantation in relation with immunosuppressive therapy; it is generally agreed that there is an increased risk of malignant disease in immunosuppressed patients following transplantation. Inability of the immune system to combat neoplastic cellular activity leads to increased incidence of neoplasia in this patient population. Some immunosuppressive agents such as azathioprine, cyclophosphamide, and cyclosporine may directly damage DNA and cause cancer. An epidemiologic study showed a 400-to 500-fold increase in the incidence of Kaposi' s sarcoma in renal transplant recipients, compared with controls of the same ethnic origin (3, 4) . According to Suleiman et al (2) , the incidence of kaposi' s sarcoma in patients with renal transplantation was 3.4 % and the mean duration from
Fig. 2. Small bowel follow-through findings of Kaposi's sarcoma (A, B).
Overhead films of the small bowel show multiple small intramural nodules that project into the lumen, thereby producing filling defects (arrow heads). Some of the lesions are coalescent together Fig. 3 . Axial CT scan at the level of the grafted kidney reveals a sma!! round intraluminal polypoid mass on the wall of ileum which is well contrasted by the ingested oral contrast medium (arrows) transp1antation to diagnosis was 13.6months (range, 4 months to 4 years) . Penn (3) reported that Kaposi' s sarcoma appeared at an average of 21 months (range, 2 to 225.5months) after transp1antation, including that of the heart and kidney. In our patient, Kaposi' s sarcoma deve10ped 2years after rena1 transp1antation. The incidence of Kaposi' s sarcoma in rena1 transp1ants at our hospita1 has been estimated as rough1 y 1 %.
If the 1esions are flat, radio1ogic studies usually fai1 to show Kaposi' s sarcoma, but e1evated 1esions may appear as intra1umina1 filling defects (discrete sharp submucosa1 nodu1es 6mm to 3 cm in size) of variab1e size and number; centra1 umbilication may be seen, and there is norma1 intervening mucosa without ulcer ation. Contiguous nodu1es are sometimes so numerous that they resemb1e thumbprinting or irregu1ar fo1d thickening (6 -8). Our case showed typica1 po1ypoid or nodu1ar 1esions, or raised 1esions with and without umbi1ications on sma11 bowel follow-through study. CT appearances of Kaposi' s sarcoma most like1y reflect the size of the nodu1ar 1esions. In this case, therefore, not a11 the intra1umina1 nodu1ar masses were visualized on CT image, as was the case with the sma11 bowel fo1-10w-through study. CT or magnetic resonance imaging may be he1pfu1 in showing the extent of invo1vement including retroperitonea1 and mesenteric 1ymphad-enopathy (7, 9) . Endoscopica11y, the 1esions are discrete, flat or raised , and intense1y red because of the underlying histopatho1ogy ; that is, a capillary hem-깎 angiosarcoma with endothelia1 proliferation; endoscopy is more sensitive than radio1ogic examinations in depicting superficia1 incipient 1esions represented by small macu1ar mucosa1 disco1orations (7) Non-Hodgkin' s 1ymphoma may, as in the case of Kaposi' s sarcoma, a1so occur in the sma11 intestine of AIDS or transp1antation patients and may not be radio1ogica11y distinguishab1e; metastatic me1anoma or multip1e polyps may have similar appearances. The diagnosis depends on the biopsy findings (7 , 9, 10) .
Organ transp1antation has been performed in many institutions in Korea; radio1ogic findings of organ transp1antation-induced malignancies therefore need to be carefully eva1uated . In conclusion, the described radiographic findings are, in addition to the presence of intramura1 po1ypoid 1esions in the gastrointestina1 tract, indications ofKaposi' s sarcoma ifpresent in rena1 transplantation with immunosuppressive therapy, and particularly when associated with hemorrhagic skin lesions.
